Introduction
It is generally accepted that, in mammals, cell-mediated immunity is depressed during pregnancy, although work by Currie (1970) has demonstrated that established immunity to paternal tissues is detectable during, but not affected by, pregnancy. Responses affected include the lymphocyte response to phytohaemagglutinin (Purtilo, Hallgren & Yunis, 1972) , reactions to microorganisms (Pickard, 1968; D'cruz, Balani &Iyer, 1968) , allografts (Heslop, Krohn & Sparrow, 1954 ; Andreson & Monroe, 1962) , and contact allergy (Fabris, 1973) . The depression is thought to be due either to the formation of blocking antibodies (Ceppellini et al, 1971 ; Hellström & Hellström, 1970) , or to the particular hormonal balance during pregnancy (Billingham, 1964; Simmons & Russell, 1966; Anderson, 1971) . The two are not mutually exclusive, but the idea that the mechanism of nonrejection of the fetus is under the control of hormones has recently been given more attention.
In 1953, Medawar suggested that corticosteroids might be involved in the depression of the mother's immune response, and Diczfalusy (1964) showed that there was increased corticosteroid output during pregnancy. Kasakura (1973) , however, has shown that cortisol is not the active component in the depression of the mixed leucocyte reaction by pregnancy plasma in man.
Oestrogens inhibit cutaneous delayed hypersensitivity reactions (Laurie, Harris, Abramson & Allinson, 1949; Kappas, Jones & Roitt, 1963) , but there are conflicting reports about their use for inhibiting allograft rejection (Krohn, 1954; Medawar & Sparrow, 1956; Simmons, Price & Ozerkis, 1968; Waltman, Bürde & Berios, 1971) .
Black, Simon, McNutt & Casida (1953) demonstrated that pseudopregnant rabbits treated with progesterone, or with progesterone plus oestrogen, developed pyometra after injection of contamin¬ ated rabbit semen into the uterus, whereas controls did not. The results of Turcotte, Havies, Brodij, Meyer & Schwartz (1968) have shown that progesterone can increase allograft survival time. The survival time of allografts placed in the uteri of pregnant rats, or non-pregnant rats treated with progesterone and oestrogen, has been increased by 33% (Watnick & Russo, 1968) . Monroe (1971) induced sarcomas with Rous virus in normally resistant, progesterone-treated monkeys: HCG when given to female, but not male, monkeys had the same effect. Contractor & Davies (1973) observed immuno-suppression of lymphocyte transformation by HCG and human chorionic somatomammotrophin. They suggested that non-rejection of the fetus may be under the control of placental polypeptide hormones.
Skin reactions, such as those evoked by oxazolone and picryl chloride, are regarded as examples of delayed-type hypersensitivity (cell-mediated immunity) (Asherson & Zembala, 1970; Asherson & Ptak, 1970) . Using such a reaction to picryl chloride, Fabris (1973) (Martin & Finn, 1968) . The numbers of mice in each group and the specific details of each experiment are described in the 'Results' section.
Stock solutions of progesterone (B.D.H.) and oestradiol-17ß (Koch-Light) in absolute ethanol were used to make up the necessary arachis oil solutions for injection; 0-1 ml was given subcutaneously. HCG (Organon) was administered intraperitoneally in 0-1 ml water.
On Day 10 the mice were challenged by placing one drop from a 26-gauge needle of a 1 % solution of picryl chloride in arachis oil on either side of the lower lobe of the pinna. The resulting inflam¬ matory response, manifested as erythema and swelling of the ear lobe, was measured 24, 48 and 72 hr later with a micrometer. Two measurements were taken blind on each day. Control measurements were made for each mouse on the first 5 days of pregnancy. Differences in ear thickness, expressed in 10~3 cm, were calculated by subtracting the average of the 10 initial measurements from the average of the 4 experimental measurements per mouse per day.
Tests of significance on the slope and elevation of regression lines were conducted according to the least squares regression method described by Snedecor & Cochran (1967) .
Results
In Exp. 1 (Text- fig. 1 a) there was a clear depression in the allergic reaction to picryl chloride in 'intact' or 'hormonally' pregnant mice, and in animals kept in 'delay'. There were highly significant differences in elevation between the results for control and pregnant (i'<0-001), control and 'hormonally' pregnant ( <0·001), and control and 'delayed' pregnant animals (P<0-01); those for the control and pseudopregnant animals were not significantly different ( >0·2). The slopes of all the regression lines were not significantly different. Comparison of the pregnant mice with those in 'delay' showed no significant difference in slope or elevation ( >0·2), but there were differences in elevation between pregnant and pseudopregnant (.P<0-01) and pregnant and 'hormonally' pregnant animals (P<0-05).
The differential between the groups was maintained in the experiment illustrated in Text- fig. 1(b Text- fig. lc showed that the overall level of the response was lowered; there was, however, a signi¬ ficant difference in the elevation (P<0-05), but not in slope (P>0-2).
Comparison of the effects of different doses of progesterone given to animals in 'delay' are shown in Table 1 . Linear regression analysis showed that there was no significant difference in the slopes of the lines for each dose (P>0-2), but a highly significant difference in the elevation (P<0-001). In the same experiment, pseudopregnant mice were compared with pseudopregnant animals that received progesterone (Table 1 b ). There was a 65 % depression in the response at 24 and 48 hr, and regression analysis showed that the slopes of the lines varied (P<0-01). The effect of oestradiol treatment of pseudopregnant mice is shown in Text- fig. 2 . There was no difference in elevation between the three doses (P>0-2), but there was a significant difference from control (P<0-001). The slopes of the lines did not differ. In the same experiment, two groups of mice received oestradiol and progesterone. The effect of the combination when 0-0025 ng oestradiol was used was not significantly different from that when oestradiol was given alone (P>0-2), but there was a significant difference when 0-025 ng was used (P<0-01). When 5 i.u. HCG were given, the response (mean ear thickness (+S.E.M.), 10~3 cm, 7 mice/group) was less than that in pseudopregnant There was no difference in the slope of these two groups (P>0-2), but the difference in elevation was highly significant (P<0001).
Discussion A depression of cell-mediated immunity has been shown in pregnant mice, as measured by an assay based on delayed-type sensitivity to picryl chloride. This result confirms the work of Fabris (1973) in which a maximum depression was shown 24 hr after challenge on Day 10 of pregnancy. In the present study, this depression was mimicked in 'hormonally' pregnant mice and in mice in which implantation was delayed. Progesterone is known to be an immunosuppressive agent (Monroe, 1971) . A dose-response effect was shown in the present experiments ; 0-05 mg/day proved inadequate to maintain pregnancy, but nonetheless had an effect on the reduction of the response to picryl chloride, while 10-0 mg/day abolished the response entirely.
There was no dose-response effect of oestradiol ; 0-025 ng is sufficient to induce and maintain pregnancy in mice (Martin & Finn, 1968) , and in these experiments this dose, 0-0025 ng and 0-25 ng all had the same effect. When a dose of 005 mg progesterone was given with 0-025 ng oestradiol, there was a further lowering of the response. As 0-05 mg of progesterone alone failed to reduce the response much below control levels, it would appear that there is a synergistic effect of the two hormones. The response did not change significantly when the same dose of progesterone was given with 0-0025 ng oestradiol.
Recent work by Hanson, Powell & Steven (1971) and Niswender, Menon & Jaffe (1972) has shown that if HCG is administered to women during the luteal phase of the menstrual cycle, there is an elevation in plasma progesterone levels and an extension of the life of the CL. The placental hormones have also been implicated in the mechanism for the non-rejection of the fetus by the mother (Contractor & Davies, 1973; Borland, Loke & Wilson, 1974) , directly or by control of progesterone secretion. It was therefore of interest that HCG administered daily from Day 5 of pregnancy, in a dose adequate to stimulate ovulation in mice (Fowler & Edwards, 1957) , depressed the delayed-type hypersensitivity response in the present study.
Progesterone and oestrogen are important in the maintenance of pregnancy. It has been suggested that they may play a part in the control mechanism for the depression of cell-mediated immunity during pregnancy (Fabris, 1973; Kasakura, 1973 
